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(57)Abstract: 

PROBLEM TO BE SOLVED: To operate in an optimum cycle for always 
obtaining a high operating efficiency in a power recovery type air 
conditioner. 

SOLUTION: In the air conditioner in which a positive displacement type 
compressor and a positive displacement type expansion unit 4 are 
coupled to one shaft, a bypass pipeline 11 is provided between a 
discharge pipeline 23 and a suction pipeline 24 of the unit 4, and a 
passage area of the pipeline 1 1 is regulated to be increased or 
decreased by a control valve 12. With such a constitution, a refrigerant 
circulating amount of the unit 4 is regulated to be increased or 
decreased by the valve 12 to eliminate a restriction in a cycle operation 
of a 'density ratio = constant'. And, operating conditions of the cycle 
can be freely decided so as to always assure a high operating efficiency, 
a power of the unit 4 can be recovered, and the air conditioner having a 
high operating efficiency can be obtained. 
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[0023] According to an air conditioner of the firs*: 

invention of this patent application, the 
positive-displacement compressor and :-.ie 

positive-displacement expander 4 are connected to each other 
such as to lie on one straight line together with the motor 5, 
a refrigerant discharged from the compressor 3 can selectively 
be supplied to the outdoor heat exchanger 7 and the indoor heat 
exchanger 8, and a refrigerant from the outdoor heat exchanger 
7 and the indoor heat exchanger 8 can selectively be supplied 
to the expander 4. The bypass pipe 11 is provided between the 
discharge pipe 23 and the suction pipe 24 of the expander 4 for 
bringing the discharge pipe 23 and the suction pipe 24 into 
communication with each other. The bypass pipe 11 is provided 
with the control valve 12 which increases or reduces an area 
of the bypass pipe 11. Therefore, if the area of the bypass 
pipe 11 is increased or reduced by the control vaive 12, a 
circulation amount of refrigerant passing through th* expander 
is increased or reduced, a mass circulation amount of 
refrigerant passing on the side of the compressor S and a mass 
circulation amount of refrigerant passing through ~;he expander 
4 are different from each other, and a limitation "density ratio 
= constant" required for cycle operation is eliminated unlike 
the conventional technique. 



